Introduction
Previous research indicates that raw soybeans (RSB) contain antigrowth factors that retard growth in swine (Robison, 1930; Jimenez et al., 1963; Hooks et al., 1965 Hooks et al., , 1967a Combs et al., 1967; Sheppard et al., 1967; Young, 1967 Young, , 1969 Combs and Wallace, 1969; Jensen et al., 1970 Jensen et al., , 1971 Young et al., 1970; Hanke et al., 1972; Yen et al., 1974 Yen et al., , 1977 . Osborne and Mendel (1917) demonstrated that heating RSB destroyed the antigrowth factors. Today, the use of soybeans in swine diets is generally limited to soybean meal (SBM), roasted and extruded beans. All of these ingredients are produced by the expenditure of energy, equipment and labor. Moser and Lewis (1981) summarized 25 trials in which pig survival was improved by 2.6% when the energy content of gestation diets was increased by the addition of fat or vegetable oils. Akhough the addition of fat or oil to gestation diets may be beneficial, the incorporation of these energy sources into the diet can present some mechanical problems.
Age of the pigs may influence the extent to which the antigrowth factors in RSB affect animal performance. Combs and Wallace (.1969) reported that finishing pigs, 16 wk of age, could utilize RSB as effectively as SBM. Saxena et al. (1963) reported egg production of mature hens was not affected by feeding of RSB. If RSB could replace processed beans for gestating swine without decreasing performance, at least three advantages might exist: (1) (2) dietary cost might be reduced and (3) the oil content (approximately 18% crude fat) of RSB could increase the total energy content of the diet.
This study was conducted to determine the effects of feeding ground RSB to gestating swine on reproductive performance for three consecutive reproductive cycles.
Materials and Methods
Sixty crossbred gilts, approximately 8 mo of age, were bred and randomly assigned to the two gestation diets shown in The RSB were ground through a hammer mill using a 3-mm screen. After grinding, an antitoxidant 4 was mixed with the ground RSB at the rate of 376 mg/kg and a 6-to 10-wk supply of beans was stored in a bulk bin for later use.
During gestation, all gilts were maintained in drylot conditions and each animal was fed 1.81 kg/d of the diet to which it was assigned. The diets were fed in the form of a complete ground meal, in individual feeding stalls, from breeding to 110 d of gestation. The animals were fed an anthelmintie s at approximately 100 d of each gestation and before rebreeding for the second and third reproductive cycle.
At approximately 110 d of gestation, the gilts were moved to farrowing houses and all animals were fed the same 15% crude protein diet throughout lactation ( Perkin-Elmer, 1971 ).
fAssayed by methods described in AOAC (1980) . gAssayed using an automated ion-exchange separation (Blackburn, 1978) followed by fluorimetric detection (Benson and Hare, 1975 ).
1.81 kg/d. After parturition, the lactation diet was fed ad libitum. After weaning, the gilts were rebred on the first estrous cycle and fed the same gestation diet as they received during their previous gestation. Milk samples were collected at 14 d of lactation during the first parity and within 6 h after parturition and at 3 d during the third parity. The milk samples were collected by manual expression. Forty USP units of oxytocin was injected im to enhance milk letdown. Immediately after collection, the milk samples were strained through layered cheesecloth and frozen for later analysis. The milk samples were analyzed for fat and total solids. Fat was determined by the Babcock Fat Test, similar to that described by the AOAC (1975). Total solids was determined by oven-drying a weighed sample of milk (approximately 2 ml) for 24 h at 100C in a flat dish and calculating the percentage from dry sample weight.
The same experimental procedures and management practices were used for all three parities.
Statistical Analysis. Response criteria for individual sow and litter performance collected from the same animals for three reproductive cycles were analyzed using the general linear model procedure as outlined by SAS (1979) . Effects of treatment, parity, treatment • parity and orthogonal contrast for parity were tested for all measurements. Sow weight and weight change for parity 1 were subjected to covariance analysis using sow weight at breeding as the covariate.
Results and Discussion
Litter Performance. The effects of feeding RSB during gestation on litter performance are summarized in tables 3 and 4. Eighty-eight of a possible 90 litters were farrowed for each dietary group. Raw soybeans did not affect the number of pigs farrowed live for any of the three parities.
In the first parity, the number of pigs at 7, 14 and 21 d was significantly greater for the RSB group than for the group fed the diet formulated with SBM. Therefore, more pigs in the RSB group survived to 21 d of age (table 3) . Raw soybeans had no effect on average number of pigs per litter in subsequent parities, however, in the third parity survival rate was greater for the SBM group (P<.I).
There was a treatment • parity interaction for survival percentage (P<.01) because survival rate of the RSB group declined by parity and (table 4) . The increase in pig birth weight for the RSB group can be attributed to the higher caloric density of the RSB diet. The differences in pig birth weights were greatest in the second parity.
Average pig weights at 7, 14 and 21 d of age were lower in parity 3 than in parity 2 (P<.05). This decrease may be attributed to lactation feed intake because sows in the third lactation consumed less feed (5.50 vs 6.02 kg/d) than those in the second lactation (P<.001).
Maternal Weights. Because the gilts used to initiate the study averaged 130 kg, weight changes of the gilts as they matured and progressed through three reproductive cycles might reflect any influence of the antigrowth factors of RSB. The weight changes of these animals are shown in table 5. In parity 1, the post-farrow and weaning weights of gilts fed Diet I (SBM) were greater than grits fed Diet II (RSB). Although not statistically different, the breeding weight of the SBM group was heavier than that of the RSB group. When breeding weight was used as a covariate, the difference between dietary groups at post-farrowing and weaning was removed. Even though there were some differences in sow weights at various weigh periods, maternal weight changes during gestation and lactation were not significantly different between treatment groups for any of the three parities. Contrary to the findings of Jensen et al. (1971) , RSB did not interfere with the gestation weight gain or lactation weight loss in this study. Significant parity effects were observed for all sow weight measurements. These parity differences would be expected due to weight increases attributed to animal maturity. There was no treatment • parity interaction evident for any sow weight measurements. Average post-farrow weight change for parity 2 was less than (P<.05) the average post-farrow weight change for parity 3 (table   5 ). This effect was due largely to differences in post-farrow weight change of the SBM group in the second parity and can be explained by a possible seasonal effect. The second gestation was during the winter (November to March) and the third gestation was during spring and summer (April to August). Sows fed the SBM diet displayed the greatest difference in postfarrow weight change from the second to third parity (10 vs 4 kg). The reason a greater decline in post-farrow weight changes was exhibited in the second parity for the SBM group is probably due to the difference in caloric density of the diets. Based upon analysis of the diets, Diet I (SBM) contained 3.07% crude fat (estimated metabolizable energy 3,179 Kcal/kg), whereas Diet II (RSB) contained 7.31% crude fat (estimated metabolizable energy, 3,315 Keal/ kg). Feed intake during gestation was restricted to 1.81 kg daily regardless of season.
Lactation Feed Intake. Lactation feed intake was comparable.for each dietary group in parky 1 (table 5) . For the second and third parity, SBM sows consumed more feed during the third week of lactation than did the sows fed RSB (P<.I). Average daily feed intake (ADFI) in the third parity was higher for the SBM group (P<.05). It was assumed the treatment effect observed for ADFI in parity 3 was caused by high environmental temperatures. For the third parity, sows in the RSB group were lactating in warmer months than were the sows in the SBM group. As environmental temperatures increase, a reduction in feed intake is not uncommon. Treatment effects summarized for all three parities for lactation feed intake were not different with the exception of increased feed consumption of the SBM group for the third week. Raw soybeans supplemented in the gestation diet did not appear to influence lactation feed intake because no treatment differences existed during the first 2 wk of lactation. The increase in lactation feed intake from the first to second lactation was probably due to larger body weight of the animals (P<.001).
Milk Composition. Milk samples were collected from all lactating animals and analyzed for percentage fat and total solids. A comparison of the milk composition was made between dietary groups. The effect of feeding RSB on milk composition is summarized in table 6. Raw soybeans fed during gestation did not affect the percentage fat or total solids of colostrum. Other researchers have reported increased percentage fat in colostrum and milk of sows fed supplemental fat before parturition (Seerley et al., 1974 (Seerley et al., , 1978 Boyd et al., 1978) .
Comparison between dietary groups of milk samples collected at 3 d of lactation indicated an increase of percentage fat (P<.05) and total solids (P<.I) for sows fed the RSB. Percentage fat and total solids of milk samples collected at 14 d of lactation was significantly lower for the RSB group than for the SBM group. Based upon the findings of Boyd et al. (1978) , any increase in percentage fat would only be expected for the first few days of lactation because the addition of supplemental fat (RSB) was terminated 4 d before parturition and the lactation diet was void of supplemental fat. One possible explanation for the reduction in percentage fat observed at 14 d of lactation might be a difference in milk yield, because significantly more pigs were nursing the RSB sows at 7 and 14 d of lactation than were nursing sows fed SBM (table 3, parity 1). In summary, when RSB were included in gestation diets and fed to the same animals over three reproductive cycles there was: (1) no effect on the average number of pigs farrowed live, (2) no effect on the average number of pigs weaned, (3) an increase in pig birth weight, (4) no effect on pig weaning weight, (5) no. effect on sow weight changes during gestation or lactation, (6) no effect on average daily feed intake during lactation and (7) an increase of milk fat at 3 d of lactation. Based upon the above observations, it appears RSB can effectively replace SBM in diets for gestating swine. Association of Official Analytical Chemists,
